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Abstract

Ginsenosides is the main anti-aging ingredients of ginseng. Senescence is a comprehensive ma-
nifestation of human body on account of a variety of influential factors in vivo and vitro. Ginseno-
sides play an important anti-aging role in blood and cardiovascular system. Ginsenosides Rg1 can
delay the senescence procedure of hematopoietic stem cell by activating telomerase and prevent-
ing telomerase from shortening. The protective effects of ginsenosides on blood and the cardi-
ovascular system are conducted by decreasing VSMCs proliferation evidently, increasing the ex-
pression of PPAR-y and reducing the production of free radicals and accelerating the level of NO
release. Ginseng extracts can inhibit the expression of negative cytokines, thus postponing the se-
nescence of blood vessel. Three seven Chuanxiong extract of ginseng down-regulated the expres-
sion of NAD (P) H oxidase p47phox and reduced ROS production, delaying the endothelial cell se-
nescence induced by angiotensin II. Besides, ginsenosides Rbl and Re both can reduce the apopto-
sis of ischemia-reperfusion (IR) myocardial cells. Furthermore, Ginsenosides Rb1 might have
lightened myocardial IR injury by suppressing IR myocardial cell apoptosis. Ginsenosides Rbl has
also shown to inhibit myocardial contractility in aged rats. This article reviewed the recent re-
searches related to the anti-aging effects of ginsenosides on blood and cardiovascular system so as
to provide a theoretical basis for its clinical application for the prophylaxis and treatment of dis-
eases involved in blood and vascular system aging in human body.
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A& BH (Ginsenosides, GS) R AS W EENPREZRS, BEREWIZEELFIERTIGEENES
R, GSEHIMPAMOLINE RAFEZHEIEEEM . Rg1 P EIERHLESH W H bk 48 E M L &iE
MF4RIFEE; GSHE MRKINE F U4 M (Vascular smooth muscle cells, VSMCs)8 58 /731 fin
PPAR- ¥y Ri&, Wb HBEFE, HMNORR, X OIMERGEHEFIER: ASREUW TR 740 5
HFRE, EROLEEZNH; AS=1)IZREL T HANAD(P)HEALEEp47phoxRIE T EROSF= AW
A, EZMEEKRNESHNEIRFEE; AS2ERRbIAA S BRRedd I/ 6 i #E¥E (Ischemia
reperfusion, IR) GILAHREAIFET:; ASERRb1T] GEE A #H S ML B QUG RE T /ER, AT
B2ONIRTRA; SLHRIAASERRbLN ZHR KB OUREEMHIER . AR T EHHA X T GSHim
RO RGFEEANE R RFENUH BT FRER, KON FIE KB 16 MR 5 O L8 R RPN SR
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1. ASHEEEWERMRS

NS R HIEHE TR, R AR FZEA RS —AS BR[1], ASZREMNANSRZEr
PEEU R B HE ey, B IR m AR S RS BUMR . P LR ER . Bl
CHT Bk A 40 £, 34 Ral. Ra2. Ra3. Rbl. Rb2. Rb3. Rc. Rd. Re. Rf. Rgl. Rg2.
Rg3. Rhl %%, HA1LLRbl. Re. Rd FlRe E£([2],

Rh 5 Rg #EXF X eh 2 RGTHIPE IR B, 128 400 T 5 0% 5 . NS RaUKM R 2L NS 2ot —RE.
NS =RERSGFHRIR . NSHE RN EZER A =2 fFEms. KERARR. 5ERK, BA
ZRERESNIKIE. ASEEH MR FEE. ASIK. AR B, SOaia it H
T-(Prostiso)FIZ A E TG, WA, 49, 45, 88, 8. Bk, W1, . B, 3.

2. RE
HERARR MR ARGEMRGE KL — RV E AR A IS, LT A AL T
W1, BN SRR RN AN, EERNRS ARV ZRE R, AR Z H R
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B e, Rk, SRS ILEER RS R, ZE20RBIIES, WHdiZEeR, 50K — i
A AL B(monoamine oxidase-B)&E AR A 2, A IS FEA MUA BT BRI E 710K, s B . O AL
JfaJiEE b Na+/K+ ATP BiE /3 N5 54, BT ERERER TRAL, e 2 b R I N i .

IR T HEZNFUAIRS, HhEE B0 T 1956 4 H Harman #2H, 2 H AT A AR
Y —. ZIWTRL, MUAPNBZI= 435 3 B AL, [RGB BB ST 200 B RIS B Rk p
H HEEYERRE IR R KV BEEFRIEK, XMPFEEE R, &k E R R o8 8 h A n @t
AR BRI . SRR S VR 45 0 X IR . R I SRS AR50+, 5l R 4 B s A 2 ks 4
JEE b (R AN VAN T 107 R R AR Mg B Ak, P AR R B A ) o X RN I S A ) B o R T M R R SR
R T RAEZRER S, i — G DNA FEDN RAZ BT ) 5 LSRG 70 N %, e 33040 i ) e
PEE R B LT [4].
3. AR RGEREER
3.1. ASRREEN T4ERE

i L5 i L R P VPO 2 e S I B KR o kA B R A B AR S RS bR A, SR R AR R
M 2 T80, PR AN E R T e br . SRR R e R R, 20 A 5 3 S b 4 R
PRV PE N BEA ZUIBCR[S5] [6]. FATAE N SLIRBT L [ 7] 8L, 18 141 il (hematopoietic stem cell, HSC)
HA &R sk B Ve, XX 4ERF HSC IER DIReIEH H 2. 78 HSC ES R R, Bfs
FEARK G I, HSC RAFEZ, BB HSC sihiAR %, XLl IR HSC i 53 H 5 704 JF
T HTIRE[8]. Regl Al BRI WS ki, Mdlmhi K AR s, 4 =T kit H A A (tert-butyl hydro-
peroxide t-BHP)# § ] Sca-1 + HSC F#[7].

3.2. GS R IR A= E

AR FUIESE, 322 AR IR A M AT B A 2R AE iy 20 M s T 22 2490 15 5 T 2 IR 3 22 14
A R A G B . RS R k. Rel AT 5N I K562 4 i B L Hi M
RRE, HAP R E s, NG, N EEMIENR, SRk 5 EE AR ARG R. BE0O], 7
Pt JFRAE[10]. IXTTRES Rel WUSURIA SR E IR ZMH N E T FEEE L. AMAER, NS
BAF Rgl 78— EWE(0~20 umol/L™" JEF )X K562 40 iIASNMGT A B EMHIER, LLZIKRE 20
umol/L™" 15l 48h AyfefE[ 1170 J& R 2 4N 5 & (0 B BRI, it s QA i AR 40 it A S o Al B, A
Z BT Rl B8 Rk K562 4Hf I G2/M BRI 11]. H TR LR, 32 2 A B A R R IUE
R & i) 14 % & (replicative senescence) FlI N 75 S0 FEE, ATEBIA N &40 sk DNA 465, J5 & e
AN A 2R 51 RE[12] [13] [14]0 P53-p21 s — 2k EE AR E A @, pS3 RerEFE /K FIluE p21
FIE, T B bR 1) & i 1 5 2 A (E) 2 RPN E0S T 1) DNA 8305 BRI 2221151, T3 p53 T
R 1) il 7 2 4 ) 1) 9 56 R 08 A K N 4B M SZ I B[R] [16] . p21 BEZE & 2 F cyclin-CDK Z &M
AP, B DAE T G1 AR G2/M HIBH A h i BB [ 17]. P FURIL, Rel Kk
WSEH 20 pmol/L 'Rglz T 7 K562 41/l 48 h 5, HE MR ZMEKAHSCE I P53, P21, Rb Fikm T4 |
4, VIR, Rgl WRRHUE T BRI EE 5 @, JE K562 Mg 2t fE[16].

4. ABhbIERGH=EER
4.1. X IEE7E AL 4BRE A 52
ML Z AL L 735 W40 il (Vascular smooth muscle cells, VSMCs) R IUATEA . Thig. RA LG4
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KR T 4 IR 7 RN AR 3 R 0 S S R AR [ 18] VSMCs M AR EE F% 28 IS, FFAE OB T K B35,
WEEER] MMP-9. & 'SK9KE 11 (Angll). UK F-A(TGF-p)E MR, H—25F SN
ST Re TR LA ) 28 PR SR R LA EE B 19] 0 TR A 1 R 8 1) AR RS L T 3 A2 AE 1R I ) B
TEOLT, EBIK VSMCs HETERERE, o AL VB 38 2 i y 244 (peroxisome proliferator-activated re-
ceptor-y, PPAR-y)F A /b i 3 Jif 43 J& 25 4§ -9(matrix metalloproteinase-9, MMP9)Z A1 hin[20]. B F A\ 2
BERE TG, VSMCs H5H /)07 B &M%, PPAR-y RiAMINT MMP-9 #ik)&/>. PPARs & —JSH A
WAL S R R R, RIS RGP RGN B4 VSMCs £E N I L-F A 32 2240 g ¥ 0k
PPAR-y[21]. 5038 PPAR-y AJ 3% A B2 DhRE, #HI 2ORE S, #| VSMCs 3G AT RS, BHAO
ML R E FH[22], H oG 8 D e 1 4F H T Be 5 080b 0B B ER 8077 42 L 380 NO BJ80A 2%« 5T PPAR~y
S IV A I AR, 1 2 8RR AT RE S A MMP-9 RIE % VIAHIC . MMP-9 & MMPs H1[# 5
B, LT AT BT A A MR R . BEFUR I, MMP-9 Gl i B AR AN AL T, {815 VSMCs HE5H
IR BESS )T, JF HAZHE VSMCs iL#, Z 5B EH[23]. HIFIESE, ASH& VSMCs 1785 1
FT VSMCs i[RI RIEH K[24]. HEESFI /= LRI AT 5] S VSMCs 157 38 58 K AH 5 41 B 7 14 Rl 7 1) I8 2
AZ, XL A R OB AR L A AT R AR R EENEN . AS R RIETES
PPAR-y IR, 4] MMP-9 [F)3R1L, %I VSMCs HIMGFEEMGIER, FRACHIEGEACE, 3> 5otk 4 i
RF 215, M BEARAE §S A IR X VSMCs 4513, IEZZ 1M &1k [25].

4.2. MR R R

4.2.1. MMHEIAEAMFE AT

KHIRLK, il fhE 5| & s Bk ALk 2 s [ e A =i AT A2 . IR IR B A 5 2 1
BN A R R T N R D RR R TR B R R 22—, XSRS A I R AR R R B AR A . AR
NEEE AR T 30k e 4 i, mrmefl i e B — A A B SRR, b —E AR 4. TTAS 2R
Rel 7] F R AR S FE AR 88 1 P S 800 B B — A B I S %, ) 5 P R 40 B Pt FE R 226

Perez [27]5WF FL i , A 2 M (lipopolysaccharide, LPS) R {5455 7 1) N it Rk 9 Bz 40 o sk 38 3 0k 21V T
JEBCE VDA, AN P9 R 20 B K Pt i D R i A NP is DiRe, 5 SRR R R E . NS
2 LPS [RINAEH TR IR NB KA e gi iy, Az 2@ NF-kB @42, T LPS W3 r AR
B UK P 7 4 L 2T e D SR A i R P ok B SRk, R A, B R AR T R DA LA N B D e [ 28]

A=t SR @ ATI R T NADP)H %8 1LE§ pd7phox ik, BEM M A (reactive
oxygen species, ROS)=AE /b, 4 2% 145 557K 2 11 (angiotensin 11, Ang 11)i% 5 i 4 52 411 iid (human umbilical
vein endothelial cells, HUVECs)3 %, 1X 1] B8 /& il I I HH 24 RE 2% N 5 A 52 22 1 22 R R 2 —[29]

4.2.2. Hib{ER

Tt 78 B B Bl 2 S Ok 20 (Ambient airborne particulate matter) PM2.5 (50~800 ug/ml) AJ FEAR T &k P9 Bz 4m
5 /3, AEZEIA ROS A R AE UGN, ZA0EFH BA MBS, HAER N HO-1 Rk e i f
WP HANE - Rg1 (10 and 40 pg/ml) AR PM2.5 375 T IR AK Y K2 40T 719808 , /> ROS AT MDA )ZE K,
H4n HO-1 5 Nrf2 RIA I N2 By A7 BIAAAZ, /BRI FIRE IR OB . IX e IR, I E =S
RRL) A LSRR T 3G ot S A MO RIS 70 N B Rgl RERSHSHT PM2.5 SIEAI EE LRI HO-1
FEARIG NN e Nrf2 [RIAHAAZ 4 5500 mT BE-5 a2 SR (PM2.5) Rl Rg 1 ek A & ik A sz 4 L PO 4 FH A 95301

4.3. L AL4RRRAYSZm
ANZ 28 Rbl f1 A2 28 Re £ A8/ IR ORI TS, T A2 28 Rol FIRUERIE T A S 21 Re.
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NS B AE RO NE AR A A, 76 20~80 mL IR EEVE I, BA PO IR S35 1EH . IR {3001
40 Bel 2, Bax, Bad, Fas ZEPRMFRIAHEIEIN. AZ 28 Rol o] LU 24| Bax, Bad, Fas [FJ3KIX,
(BRI IR BT & 1 Bel 2 RiLHIE N, S5 Bel 2/Bad, Bcl 2/Bax J% Bel 2/Fas FELAE A K. AZER
ROL @ FAR AL AT A ] IR O ULANRRRE T PER, MmO L IR #5345[31].

4.4. FHULANBEE RS0

PNGEER SE 3210 FEAN A8 A2 i Rbl X ERe KRB0 F . BhlkE . AW EEEFKE. A%
PR KT PR AIE R . SE30 45 R Bon NS B Rbl =ANFIEAH XL 6 TifgbriH & FRF, HEA
FIEAINE . LUK BB DR 6 Widabrz — B 2O U4 R B, STHRZEA 7.98 + 5.9kPa, HHIKIEA
= PP (95 mg/kg, 190 mg/kg, 285 mg/kg)f) Rbl J&, 7oL Z Wi L5 T R4 6.65+2.3kPa, 532+ 1.9
kPa, 5.00 = 1.5 kPa, KW AS K Rbl X &84 K B O WU ZE A FHI 1 .

5. INGEFIRER

NSRRIz, 7 R HERfEM A I AS AR Pus7 . 3 iE . EE5
A2 T B AEYENE, ASEREANS I EEFRIERD . A SRR NS0T IR & i 5
G MR R IR, GS I AF A T b M b B 42 34 10T 200 AT 3 005 4 P 1 A B s S A
MFMEZ S GS W LA IR LIRS, TR UL IR 453405 HARH T iE P g, e
W ECAIAE S LU OIS R . NS IEFRANEST MMEEIR &, A )5 NASCE 78 73 B 7T,
ik 1L B 0 4t Al 55 T IR

E&WE

TLVU4E 5 S R TR H (No. 20161BBG70067) ML PH4E H 48K #3410 H (No. 20171BAB205085);
E % 5 SRR #3410 H (No. 81660751, 81660151, 81260504)
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